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(54) CERAMIC MULTI-LAYER SUBSTRATE AND METHOD FOR MANUFACTURING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide more minute line width of a 
conductor pattern and to reduce a wiring resistance for higher wiring 
density by printing a first insulating layer on a first conductor pattern 
where a pattern of a conductive paste is transferred onto a ceramics 
substrate and sintered, and then printing a second conductor pattern of 
a it. 

SOLUTION: On the surface of a flexible resin base material, fine first 
and second grooves are formed, used as an intaglio, which is filled with a 
conductor paste, and then deareated and dried. In order to compensate y 
for reduction in volume due to drying, a process where an additional ' ' 

conductor paste is re-filled, re-deareated. and re-dried is repeated by a 
specified number of times so that the groove part is filled with a 
condensed conductor material. The intaglio and a ceramics substrate 2 
are pasted together, and the conductor material packed in the groove 
part is transferred onto the ceramics substrate 2 and then sintered for a 
fine first conductor pattern 3. A first insulating layer 21 is printed on the 
first conductor pattern, and further, a second conductor pattern 4 is 
printed on the first insulating layer 21. which is to be a ceramics multi- 
layer substrate. 
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>*»<63tS*i*J:5lc. !&i^teWJBJ:9&£S*j|4 
4K«fc-3Tfe75v*2£«2fc:»j*L;fc. HSlcfi^ 
Ci^nT^Si^l:. gi^i^-xh4 3A% 
gteftfciftgBl 2, 1 3 5rWT-S>ffliJ©tH]lig4 0©*®t 
mmm4 4£ZMfati-£. GflBE4 0t-b7 3^^»ffi2 
££*P^ • J&DffiLTfiiO^bttg),, •fe^S -yi' 

2 i: UTJfe©!f*©t 5 3 v 2 ^figffl hfz, 

'&m?z>&?iz. mmm4 4<Dmi<wm<f3:2>£. 

# 6 fc cfc W©^*, ft VJi 4 4 ©i? 3 « 2 0 m mJ^ 

©iafimi 3 ortufco dn«^ffl-r-5.^pi®tt^ig 
©^^xis^j;»3t)*?i3 o , cgfls^ia&£azx 

)V7T?-)imm (WT, PVBtBSffi) **HPL>k^ 
^U^^eh-^T-trx-h (£TF, BCAt^fB) © 

»«*t7s zmm. 2 ©*® tc^w y yffim: r> xm. 

®£#ICJP 3 5 um©P V BB^^g 4 4tLTM 
f-5>„ fi*. PVBiiJf-f y^ti<DmzXif>±- H 

[0 0 5 1] t75'y^S2®SI 

\z\*'ptz< ii*>mz o Mmsa[©a*ao^#&-r-5. ^ 
xmw®.mv>m&iziz&<mmi*2?g2,fz#>iz. as 



(7) 



<&mm 1-121645 



<QW1&4 0&mmT2>ffif8.lz&ti& Iffio^iaOitt 

ic^iciifi£T#. fc'z&omntzmj&jjmttez. 

[0 0 5 2] ^ic. S¥IliLT, l£9£fciir£*l£: 
[HIfifi4 0 tt75 -y^*fi2 ^OiaS^fiSTTlfT 
^5IHIIiM0&ir7 3y?£K2^&f«|JB£l*-. 

3^^Mg#^-X h 4 3©te^Srffo. d©B§, 0 
6lC^-r«tolC. IHJK4 0t&^U^->^;H4IC^T^ 
G3fi£4 0£9 0° ^-LO^Kfttf-S^.tatpJ 
-ir7 5^i'S«2*'>e,cotHHK4 0 

[0053] *fc, ±Bi<D^oiz^,mm^-m»^-7. h 

4 3 $n/c-fe5 5 •.yi'Sfc 2 £tf- ? fflft 8 5 0 

S-fe 5 5 v Vmm. 2 «^»® 4 4 L.T^#/1^- > 

^<D^ot^f^<D^^Wi<tzib\z\t. 

4 4 (Dmm&mi&z nt* ^tt^ STcoasicffl^ 

T 3 2 0 0 ~ 5 0 0 t:©ffl©#iafef ©iaS£jffi£ 2 0 0 
"C/H r &>TlZ?2> Ct*tIJL H. 

[0054] z\nz><Di&&3ifttmmm<Dmm<Dmmz 
tmvmtim*— >m^ti^,m^z\ tmumit. 

±©IglC«fcf3. fgl*#/1*->3/W£j£;*n, g/h 
7-f>(§20/!m 1 «/h5-f >P«SJf!l4 0 Mm, $Efi&g© 
m#mm2 0 «m. fTSlOOwm. fTS5$6 0w 
m©0 71c::^-f *>©;W#<=>n;fc„ i?|g|5©-*i£«fc 0 *>/h£ 
< & o jfcott. o TiRi&g L fed* ■=> T 

[0 0 5 5] X. Ml^^i5'->3©«^fiSi« > « 
^figP^TO. 4Q. m#-<DMmi&frimt 2 . lmQ 

[0 0 5 6] 'AlZ. 08K:^-f =fc5fc. 
>3©^fiE$nfc-b^5y^*ffi2IC^l*feg«2 1 £ 

t'Tgg©±gP« < X^U->fig©5UPJK:TTOJ£ 
n&t^,£3C/t^->jgj&Lfct>©T&-5„ 
[0 0 5 7] I2«»/^->40Wi > 09 

l:<toTW/S= 1 0 0 Mm/1 0 0 MmCD^— ;KCT 

>4tmi^/1^->3«tfTl l«r^LT«^WlC 



[0 0 5 8] *HfflWJg|ilc:*5^T«» J^Tlc^T^ 
njt 5tt®l«a*r©3cMicSK*ffl&Sg 1 ©$ 1 
2 tB2«jgl 3«rJgfi£LTIHIfig4 Oil/, $8512, 

1 3 icigfl^-x h 4 2 • Km • s&siu &*§k 

•SfifcfeU «$^T3ig£f^©@&l£DjS-rc:,t 

T»a5i2, 1 sizmmztitcm&ttft&ftmL. ^© 

0afifi4 0«i:-k7 5^^S«2i:*a!;0^-a-. igg&l 
2, 1 31C^E«$nfc^«^*-tr^5-v^»S2±lC 
lE^U ^LT®iSffl^^/t^->^^LT^ 1 m 

3 tv. mimft/<i*->3<D±izmism 
M2 izmmi$.L. jgKSgi*6»Ji 2 io±ic^2^ 

W^?->4*Wmi&l$.-?Z>Z\t\Z&z>T, ±7=iy{7 
Lfc©T. WAtf, 5-f >4bt!>*2 0 MmTBH 
iW2 0/tm, ezglOOym, k*Ti«£ 6 0 u 
m»SfcKBTi^^ffi^T^. K^ffififc^SK^-fe 
75»^ 1 mm <=> tl-5. 

[0059] mm<DMM2) *mw<D-t7 5.y?grm 

»«©S?jg;S?£©ag2©#li6©JgSI£0l 0 (a) ~ 
(e) »BgLTJWTfC!£i3j|-r&„ i^io (a) ~ 

(e) \z*mm<DMm<D&ft&iwm-c$>z>. 

[0 0 6 0] S-T. 010 (a) fc^-ri^tc. ^1^ 
^/-?^-3Sr^fi£-rsxSSl:«, ^l©*JgWJ^Iii: 

[0061] wz. mimi£rtd?->3±\zBf&tz>& 

1«I2 10MIJ@1O (b) Ic^Ti^lCt'T 1 

figLfc mi*ea«2 ltt. ^;j®$nfc«(c0i o 

(c) lC*-r«t31Ct*T 1 l7J^ M mgije,n-5SS^ 

t. mmmzTmmis¥-iBik\,Tz. z.<dtm\z^t, 

•5. 

[0 0 6 2] friz. Z\<DttmT-¥-i/U&8 5 OtWiS 
gyn7^-JK5TTMLfc„ SSfiW-St. 01 0 

(d) \Z*k-?£o\Z. mitmfB2 UtMl$.izJ:Zfrm 
«MSCJ:»)fflW35n»<ttO, ffl*fW(cfTl 1^10 M 
mggS£i*tti;fcf£«hft5„ 

[0 0 6 3] ^(C^2^#/t^->4 0D^fC^^T 
«. 010 (e) iZmT^olzZ.?*) — >TOJ(cJcoT 
W/S= 1 0 0 /im/1 0 0<tm©;MH;TTOJLi 
fi£-T^^i:lCJ:^T-fe73->^^»*ffil ^JgfiELfe. 
S2««:/1^->4t^l^/\^->3«tfTl 1$ 

[oo6 4] ^mm<Dmm\z^xit. &.Tizm-rm^ 

^■tZ>„ Bl^/t^->3CDt*7it-f XSt^t'Ttf 
v^tf>h2<t£2>iZ'tt^T. $1^12 1«X^»J- 

jgfi£-r«.^<t«ffiS±#SfcB»ic^oT<So z\e>m 
mv>mm<n^mz&.n\i, mi 3 x-m^ 



(8) 
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&5CDT. m 1 cogygcojgffiJ: 0 fc— giS^gcoE^ 

* - >Rc*t ^ = «y d7 &mm& i a«# ns c t 

•5. 

[0065] (.nm<^mm3) *&m<D-t7$ yt>&m 

&&<Dmi&fiit;<Dm3(Dnt&<DM&&mi 1 (a) ~ 
(d) £#MLTfirRcl&9!T£. 011 (a) ~ 

(d) te*mm<Dmm<D&ftmmmT-&z>. 

[0 0 6 6] 3^. 011 (a) {C^f<tp»C, 31 lg 
#7 1 ^ - > 3 £ IS £ Tte. Sg 1 <DmM<D&m 

[0 0 6 7] jfcKJB 1 ^#/^-> 3 1 
*6^J1 2 1 cojgfi&l20 1 l (b) t*7 1 

(fcU e-i/iSS8 5 O'Cc^iaST'P^^-JKiDTTtt 
fiJcUfc. Slffc&t;:, 011 (c) ^-r«k5trW^<c 
T?g 1 JfiftS 2 1 &mmis. % 1 *&g:Jf 2 1 75><E>£TC9 

t'7 1 1 &5z±izmiii-rz>wiT-mmrz>ztizj:iT. 

W, 1 2 1 CD3lffl£¥:Sffc Lfe. 

[0 0 6 8] &.\Z?&2m&rt$> — >4<DBmt, m-rm 
l 1 (c) <Z>ISTf#sn;fcS1£©S®{c&»Ji£^m 
U ^^T^l«#:/t^ — >3©JgfigXS(h^:<^© 
XSTSg2g#:/^->4£^j£Lfc[H]li£tC<£0, 3£¥ 
011 (d) JC*-TJ:'5^2«#:/1^-> 

t>$ 1 3 ©BB«UU-;P££< l^fccot L 

to o 6 9] ^nm<nmmizis^x\-i. wTic^-rssm 
z,omm<DMm<D^gnzj:tui. mimw 
*?->z nw-immu fT 1 1 T*n^ iE«sic t*r 1 
i (Dmm^mttj:*), sct'ri i©K$t*6igi®2 
i (DMzwm— ffitttK). ¥-mt\z-o^xh'm2<D3m. 

COJgSgiOfcffinfcfcCDK&^Tt^SCOT, SI2j»#/1 

*->4&&®m&mz?2>tztbizwmzj:z>&.^j:m 
&&m<f.m'£iz}t. #ft\zmmt.ti.K>, iis^2© 

[0070] mmv>Mm4) *^®t75 7?#i 

»«»S!ig*&©^4©j|JSra^*01 2 (a) ~ 
(f) ^#^LTWT(cittWr-So 012 (a) ~ 

(f) i**-mm<Dmm<Dmftmffi®T-$>z. 

[0071] 012 (a) ~ (d) «01 0 (a) ~ 
(d) \ZttfcVT^Z>J:olZ, fg 1 coifed® 2 1 CDJgjfc 
■ &tfL$LT'te±<mCTMii\stz* fct, 012 
(d) \Z5n-tiiO\Z. M7\ HZ&l<D3mm2 lfre, 

mftmz i o ummm2zgmT^2>vim\zti.iT^2>. 

[0 0 7 2] X\z, 012 (e) \zm?<k?lz. 1:7 1 

\<nfr*mz>tz.tb\zmmmz&-o-cwmi,. eni* 
iio^ii2 i tmc&ztvtz. ■m2mwrt?-> 



[0 0 7 3] *nffi<DBmz&^Tit. wTtc^-r^ 
2 1 cof£j®£jg|cDWB'JcO£i&. #^JC§S(cM^fF^TW 

mmffltt<D?>.<DmmT'& k> z\nb4m\z®%\zmmm-v 
mm^mT$,^ii^om^mr^o x. mmeyzs 
w^->&nm,T&z>t^o%i&\z-3^x\t. m 3 co 

[0 0 74] mMcD&WtS) *»t7$7^^l 
S«CD§3^&©^|5CD^i£cD^£01 3. 014 
(a) ~ (c) ^#3gUT«T(ClttWr-5. 
[0 0 7 5] -tr7 5-y^*«2C0X^-*-;i/gi5 

4SrJg^L/c 

[0 0 7 6] Ili<*;A5'->3Stfl3«*/V-> 

5«, ^n^*ncomacDA^->»ciqi^nfe[H]fig4 o 

[0 0 7 7] 01 3tc^-TJ:5tc. H9fB^*^n 

fzwtR4 o $ v zmw.2 <Dm&aizmmz&m-£t> 
ir^icca«£4 ocDSdm, mitw-><Dms&&ft-? 

fz« 014 (a) «^lSO:^3««:/ti5'->3. 5© 
4&/&l£cogB#»r®0T&.5. 

[0 0 7 8] i^T. 014 (b) lC*-f«k5IC. [i^® 
(Cfgl, m2(DSmm2 l, 2 2£ffi2/£U JfUcDHJS 
©Jg<i£:|!?J£©^?£T#FlgT<5 CitCj; D3§ 1 Stflil 3 
— >3, 5C0t*T 1 lgBSr&ffiS-ttfc 

[0 0 7 9] 'A\Z. S2Xtfl4l#/^->4, 6(C 
t?^Tfc. ^-n-?tl^TacO/1^->{CiOX^tlfeIHl)ig4 
0CO^^*^-Xh^*L. ^1WI3S#A 

^->3, 5t^cD^}£T. ^nt'nai4 (c) \z 
^-r ct 5 tc, mft-w- ><d$b& • m^n-o rz. 
[0 0 8 0] ^mmommzte^Tte. kktiz^t^ 
*m-tz>. zL<D^me>mmz£tax. m&/*?-><DM 
^-t^s v?mm2ommT'm&fiz&i$.T-i. mn&> 

%m.M2 1, 2 2COWa«c:*5fciT ; fo^ffillB#Jg^T*^ 

scot, ^Stc-r-5c:t^<fcoTt)SjgxgdtMSg-fbT- 
Mii^x hco<gMtc^#^S^»-5c:t^T# 

-5. X, ^ffi^Jgfig-rSdtfCioT, Jfe^S2 1, 
22<i:-tr75-yi>a«2 raco^col^igS^icSfc J; -& 
-tr^5>^^-BSSCDSDfc<£M-r-5C:i:dtT-#, SO 

[0 0 8 1] (^CDJgfi|6) *&W<D-k7S.-y?grm 

Sfficosii^teco^ 6 (omm^mm^m 1 5 (a) ~ 

(d) $#BSLT^TfC^-T2)o 015 (a) ~ 

(d) «*H2i£cOJg|gcOgp^»r®0T^-5. 

[0 0 8 2] 015 (a) JC^^T. ^l|fi&»2 ICO 



(9) 
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T2>W®.rt?-><Dm2 0)ffi\ZLS IT-yferty Kffi 
1 5»CL£; ; i>CDT&-5„ 

[0 0 8 3] *aS«»8TO/X>^l SO+KXteA* 
>^S^5 0 Mm. nyzn&ZifiS 0 Mm, A^ft/h 
t?yf*«l 0 0 (imiLfc. *lCA>^te*iaH;:iMHS 
tt*3l4 7&i£--lctt*|rr«fc&|;:, il 5 (b) \ZtR 

t±o\z. mn&mmmm&fem 4 9 
[0084] mz. 01 5 (c) k^t^ic ls i 

f ^74 F»tA>^l 5<Z>IEflt&fl[B£fc1£ 

Sff^, LS If7^4 6JA>^l 5 0±l;j|St 
3« &iSf£ttT*-^K£«tej&£8J4 7*ftl!MHI:3 
*T. LSIfy^4 6t/0^15^St5, A 

izmi 5 (d) (c^-r<tpfc; ls i^vzftny-fm 
\zm ±mm 4 8 a l , ama: * 
[0085] **ig©}gsgic:*j^TW, zxTizTurmm 

4(CA*>7 F 1 5*^fCJgJ*T#S©T, LSI^y^ 

4 61»J{C^J6A*>7 r $:^-r3«t5^^gtt^F5T, L 

5 I^-y^4 6©Si§=JXh©iS^(c:*^TS-5o X, 
-fe?3?jr£B£«±K:£ft<Z>LS If-^4 6<£I« 
■T3«-&{c43^Tfc. ft 2 >4\Z&mfcrt> 

[0 0 8 6] S»C LS I^^^4 6©^S^«MSIC 

*^t«, mn&mmm* i nmitwHzmim&zTz 

Z\t\Z<k.r>T, L S I 5 L -^7 f 4 6<D^gcD^gS:W^ 
U {g^S^T-^tltf. tSLSI?7^4 6€]S 
9tt-fU f§&m&&WagiJ©LS IfyX^ 6£i§m 
U S^*«Jc^p t 5t*iJ^$nT*^^«14S#^j4 7 

[0 0 8 7] LS If 7^46 (CcfcoTfi, tT 

JCA>y^fiE$n^LS If77'OTt^^S 
fr>*£fc&S#t. £©«^K::i3lATfc^tfft5 09|W£ 

®^sg©-t7 = •y?£m&mzm&*<DL si^v?4 
6izmLrz^m(DMmT-mm-r2>z\iiiz£r), 

[0088] z\<n&o\z, *mm<n&me>m®mti.±5> 
$7fMifi^^n(i Wizm*unm<7)&mt>r5j 

[0 0 8 9] 0 1 6 JC^-TfcCDtt, Sl~S4ifi:/^ 
->3, 4, 5, Oro^tJIHIJiEtCt^te^/t^-XD 



[0 0 9 0] X. 01 7 »C^Tfc©tt. Il-$4$^ 
r\9— >3, 4, 5, 6O^tt-t75y^SS2 0DM- 

w\zM$mf8L\s. -jj<Dmiztemm&!8 2 3£x^u- 

>BJ«l«CfcD#j*LT. I£«#«2 3 £J*tJflStt«ilI 
fl2 4t7'7>Ktl2 5tl/t. C©g§«<Wi2 3 
H8f«?5 £ = 1 00 0 0 0>M8«**m& Lfc©T-®jH 

[o 0 9 13 A*, hi 7 jc^-rnjfiw^siTtt. mi 

~ft3»#A;?->3, 4, 5 ©«^gPtO-;PK« 
«18*KW. SKftl-ftSigftA*-^, 4, 5 
<Z>-g&K#£nSttifSMffi 2 4 > K«® 2 5 « 

y-fx*tt©r6]±t. ifiiffi2 4st;y7>Hig2 5 

[0 0 9 2] 018 (a) , (b) JC^Tt)©«. gijco 

Mfa<oBm<Dm-c$>?>. mi 8 u> ktfciyg©^© 

^te^cfcOf^fiK^tifcf y^tf-fX/ty*-— 5> (CS 
P) TSD, A*>^1 5(J15i«:;V->l 6i:^ 
K»*bfct><OT»*. 018 (b) tetif«#:J12 3£ 
tWct7 5 •yi'^«a«coS@g|5JCH9IBC S P^it^ 
3l§£LT»£n#:fc©T&£. HiIfBCSP«. ^>KgB 
1 7#0. SmmtfyfcDX^U-;/ h*TJ£fi£LTi59 
X. ^7>h*^fe4 0 0^>Ki^:^T^-5fc«6-tr^5 

McD-t^s. 7 7#iiSTIiIS^BIt^ot^&„ 

[0 0 9 3] CdlC^TtK 43HK<Z>Jgft<Z>St&|-;i'- 
;UT&-5W/S = 2 0 Mm/ 4 0 M m^StC*SiT*ab 

[0 0 9 4] 

7-f ><fOl9l!jfflfk*« 1 0 Mm£ToJltg£&Ds #fft^P 
t> 3 0 Mm^pf&TEi|!§!ffiix#{g< , EMttdEoXtxb 

Tt>astttttftA<. SSSBtCLS If 7^71-Xt' 

[0S©ffi¥^i«^] 

[01] *^©llig(D^S8Hc«l;-5-tr7 3-yi7#B« 
«®a5»»riB0 

[02] Bt7$7 z&mmmzs$tt2>mf&^<Dmw'< 

[0 3] (a) m^^vz&m&mz&rtzw&'^o) 
m&i-x b<DMMMe>&mzmftmz7ii?imm 
(b) mw.fk&<Dftmzmj!;mz7ji-rmmm 

[04] Ht7$7 ^#@SSJC*5tt-5S»B^Xg 

[05] m-t7$y?£mm&<DWf&iL-t7s.y?&m 

sew (C^-r«B§0 
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[0 6] m^^ v2&mm&<»mM-jMzmim\z^ 



[0 7] mii7Bi-y<?&m&fo(Dmftrt*-><D®-tftj: 
[08] Ht757^ &®m&<nffi&mwjm<n$i>ftm 



[0 9] R-t7=-y^^SS«(D^2^yti$'->©^ 

[0io] (a) ~ (e) *mm<»nm<wm2\zjiz> 

[011] (a) ~ (d) *&w<Dmm<DMmz\z±z> 
t7$7 f*e««©$!jgie^iiiBj-r-2)^»fM0 

[01 2] (a) ~ (f) *5£W<DmM<DMm4\Zj:Z> 

[013] *mm$mc>&m5\z£.z>-t7=iyzg,m 



[014] (a) ~ (c) (^•fe-5 5->^^e*«©»ig 

is*iK^-r«>^7>»f®0 

[015] (a) ~ (d) *%Bj©3ISg^8g6JcJ;-g. 
-fe^5 y^£B*1£©§?jg:EgSriai^T-5g&#»r®0 
[016] l^-(r^5-y^^e^©SiJ©||ig©^li^ 

[01 7] ^■fe7 5->i7^Ba«©SiJ©Hi£©^ti^^ 

-rac7>»rffi0 

[018] (a) mt7Sy?g>m&tii£mjjmzTft 
f&Lrz^v -?-*m Xn v >t— l/<JMft1$m 0 
( b ) I^t7 5 7!? ^B*^?- y Xn V'T-V 

[01 9] (a) ~ (g) 

«txs zmwt 3gB#»r® 0 



[01] 

3 fmfr.)Vhy 11 f 7 

21 



1 -fe^Sy^BSfii 

fglig#/1*-> 

ny-X 

SS1I&&S 
S»2£feli:B 
|j§«*B 



2 
3 
4 
5 
6 
7 
8 

1 1 
1 2 
1 3 
1 5 
1 6 
1 7 

1 8 

2 1 
2 2 
2 3 
2 4 
2 5 
4 0 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
4 9 



tt*SF*3MM-.X h 
&»B 

LS I fy^ 
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[03] 
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2 t")$«1*tt 7 U~fc-k 12 ViniA 

««t*ib tf r r n 92*m. 

^\ J? 40 CD M 
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1 *^r7*«iHR 

2 Z%\7&& 

3 f1&&.W~> 
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II 7] 



2 •t?^r7**S 

f5 n'>7° 



7 v^-rt&m. 

/5 ;07' 



22 &Zt&*&g 

23 m&4t# 
25 *m>v*m 

t$ LSI&vT 
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1 2] 



11 3] 




7 ttvT&fa 

3 Km&m-s 



(a' J 



(ej 
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t 
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[018] 



15 



46 LS1+*T 



(0) 



46 




f6 
77 
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to ) 



(C) 



7 VHfl&M 
13 V2*>>*. 
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[019] 



J/ 



54 



5/ 71-.»->- 

52 r71ts-)V 

53 V 7 
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